Objective: This study aimed to evaluate the effectiveness of the Making the Difference programme (MTDP), an educationand activity-based intervention for Grade 4 learners at primary schools in the Western Cape.
Introduction
There is global concern a bout the growing prevalence of noncommunicable chronic diseases, such as hypertension, diabetes mellitus, cardiovascular disease, and others which are associated with obesity and inactivity. 1 The growing prevalence of noncommunicable chronic diseases is evident in South Africa as well. [2] [3] [4] In 2000, physical inactivity was estimated to be the ninth leading cause of deaths in South African adults. The majority of these deaths were attributed to ischaemic heart disease. 5 Concurrently, there is a global increase in childhood and adolescent obesity. 6 The prevalence of overweight in school children in South Africa is 17.1% [body mass index (BMI) > 25 kg/m 2 ]. 7 Levels of self-reported physical activity in South African adolescents are on the decline. 8 There are arguments that environmental factors are among the driving forces behind physical inactivity and unhealthy eating. 9 Preliminary evidence from available systematic reviews indicates that social support and modelling, the availability and accessibility of healthy and less healthy foods, socio-economic status, and social and cultural physical factors are important influences on nutrition behaviour. 10 It has been suggested that factors that influence eating behaviour need to be better understood to develop effective nutrition interventions that are tailored to individuals S Afr Fam Pract 2013 to improve their eating habits. 11 Determinants such as habits, attitudes, self-efficacy, barriers to change and the meaning of "healthy" and "unhealthy" diet and food must be considered. 12 Schools and worksites are attractive settings in which to improve nutrition and create opportunities for physical activity. School-based interventions, such as the Child and Adolescent Trial for Cardiovascular Health, 13 Pathways, 14 Action Schools! BC 15 and the "Top Grub" intervention, 16 have been shown to have a positive effect on children's diet and behaviour in relation to physical activity. 13, 17 Other positive effects on nutrition and physical activity include psychosocial variables, such as self-efficacy. 14 These interventions have been shown to be feasible, acceptable, and in some cases, sustainable, in the school environment. 14, 18, 19 Approximately one third of all diets or physical activity interventions, and nearly half of all combined interventions, demonstrated significant and positive effects on BMI in a recent systematic review of school-based interventions. 20 In South Africa, physical education was phased out as a standalone subject from the curriculum in 2004 and placed in the learning area of life orientation as one of four learning outcomes. The national curriculum statement defines life orientation as a broad emphasis on the inculcation of skills, knowledge, values and attitudes that will lead to positive decision-making and action with regard to health promotion, social, personal and physical development, and in the workplace. However, various challenges in implementing physical activity within life orientation have been identified, and the need for capacity development in this area has been highlighted. 21 Additional reforms are currently taking place within the national curriculum. However, these changes have yet to be finalised and issues of capacity remain a concern.
The Making the Difference programme
The Making the Difference programme (MTDP), a unique public-private sector initiative in South African primary schools, is an intervention that promotes healthy lifestyles by focusing on nutrition and physical activity, drawing on a socioecological approach to health behaviour, 22 and comprising theoretical and experiential components. The programme is sponsored by Woolworths, a major national retailer in South Africa, and is implemented in partnership with the Sports Science Institute of South Africa. The MTDP has been put into operation in four of the nine provinces. In 2007/2008, 800 schools, across all areas, were registered with the programme. This increased to 968 schools in 2009/2010. There has been an effort to ensure that up to 50% of MTDP schools are recruited from previously disadvantaged or low-to middle-income communities.
Since its inception, the MTDP has included EduModules, which comprise the curricular component of the programme, on topics ranging from the importance of a healthy, balanced diet and exercise, healthy snacking and encouraging children to be active, e.g. by building a healthy track circuit (a track that is set up with physical exercises at demarcated points around the school grounds), to water conservation and permaculture. In addition, the programme presents educational visits to stores, suppliers and distribution centres, and talks for learners and parents by a network of trained dietitians. Schools that register for the MTDP receive the EduModules and then choose whether or not to engage in the other components of the programme. The health track forms part of the EduModules and specifically supports the inclusion of physical activity in the curriculum.
In 2011, learner talks were introduced as a new component of the MTDP. They are aimed at Grade 4 learners and are delivered by dietitians. They are interactive and focus on a particular fruit or vegetable, and this fruit or vegetable is then distributed to the learners once the talk has been given. Another new component of the MTDP is visits to stores, accompanied by a dietitian, by mothers of learners at MTDP schools.
Study aim
The aim of this study was to evaluate the impact of the MTDP on learners' knowledge, attitude and behaviour in relation to nutrition and physical activity. The objectives were to assess whether any differences existed between an intervention group (students in schools using the MTDP programme) and a non-intervention group (students in schools without the programme), using the following constructs: perceived social support for healthy eating and physical activity, barriers to the adoption of healthy eating and physical activity, self-efficacy with regard to nutrition and physical activity, knowledge of good nutrition and physical activity, as well as practices, e.g. eating fruits and vegetables and bringing a lunch box to school.
Method
This was a cross-sectional, post-intervention survey of an existing programme, using control schools as a comparator.
Study population
Two educational regions in the Western Cape province, one urban and one rural, were purposefully selected for the study. The MTDP and researchers in these regions had a close relationship with the Western Cape Education Department, so it was believed that this would facilitate implementation of the study. S Afr Fam Pract 2013
A list of schools from selected regions was obtained from the Western Cape Education Department. The schools in these two regions (52 urban and 38 rural) were then divided into two clusters: active (15 urban and 17 rural) and nonparticipating (37 urban and 21 rural).
The definitions, of active and non-participating schools, provided by Woolworths, were as follows:
• An active school was one that was registered for and received the curriculum modules of the MTDP, and which also visited Woolworth's supplier warehouses and held parent talks, or schools at which the teachers had undergone training for the EduModules.
• A non-participating school was a school that had never enrolled or taken part in the MTDP.
Schools were then randomly selected from each cluster, within each region. In order to achieve a statistically significant sample (to reach a power of 90%, delta of 0.25 and type 1 error of 5%), the eventual sample was four intervention schools and five control schools. Entire classes were then randomly selected from these schools to obtain a final number of 325 tested learners (140 in the active schools and 185 in the non-participating schools) (Table I) . 
School 2 30
Rural schools
School 3 40

School 4 40
Total 140
Non-participating schools
Urban schools
School 5 36
School 6 31
School 7 14
School 8 70
School 9 34
Total 185
Research instrument used in data collection
The research instrument, a learner-centred questionnaire, was developed as part of the HealthKick school-based research programme. 23 This questionnaire is aimed at Grade 4-6 learners. The questions in the tool were devised by experts in the field, and previously tested on South African children, to give the questionnaire content and face validity.
The questionnaire aimed to assess the knowledge, attitudes and behaviour of the learners in terms of physical activity and nutrition. It comprised the following sections:
• Tell us about your family.
• All about food.
• Fruit and vegetables.
• Healthy choices.
• Healthy eating before and during school.
• Activities at school, at home and in-between.
Description of constructs
In the development of the questionnaire, certain themes were explored. These included knowledge, attitudes (selfefficacy) and practices in terms of nutrition and physical activity, and were accounted for on different levels: at home, at school and time spent in-between. After collecting all the data from the questionnaires, the researchers discussed the various constructs and performed an item analysis to obtain the most suitable items with which to create a scale for each construct.
These constructs included the following:
• Socio-economic status (an asset index).
• Perceived social support for healthy eating.
• Perceived barriers to healthy eating.
• Nutrition self-efficacy.
• Perceived barriers to physical activity.
• Physical activity self-efficacy.
• Physical activity and nutrition knowledge.
For the purposes of the study, a reliability of Cronbach's alpha of 0.65 was considered to be sufficient for betweengroup comparisons. The data for the items for the various constructs in the questionnaire were analysed for reliability, and those particular items that gave sufficient reliability were selected for further analysis (Table II) . Procedure used for data collection
Pilot testing was conducted in order for field workers to familiarise themselves with the questionnaire and to ensure reliable standards of delivery. This was carried out with two different groups of eight learners each, of the same grade, from a school that was not selected to participate in the research study.
The questionnaire was delivered to the learners in a classroom setting by the field workers in the language of instruction (English or Afrikaans). This was achieved in two sessions of 40 minutes each, with a 15-minute rest period between sessions. All questionnaires were reviewed in the classroom immediately after testing to ensure that all of the questions were answered, and so that any omissions could then be corrected. The questionnaire was administered to the learners in the intervention and control schools. The learners were in Grade 5 at the time of the assessment, after having received the MTDP intervention in Grade 4.
Data analysis
Several independent-sample t-tests were conducted to compare scores from the intervention and control schools. Two assumptions were made. The first was that the data were normally distributed, and the second that there was homogeneity of variance. All the data were checked against these assumptions and were found to be normally distributed. Where equal variances could not be assumed, the alternate p-value was then reported. Statistical analysis was performed using Statistica ® 11.
Ethical considerations
Ethical approval for the study was obtained from the Human Research Ethics Committee of Stellenbosch University (Reference Number N09/02/068), and written permission was obtained from the Western Cape Education Department and the principals of the selected schools.
Results
Characteristics of the learners
The mean age of the 325 learners was 11 years [standard deviation (SD) 0.8], and the majority were Afrikaans speaking (Table III) . Both the selected urban and rural areas were mainly Afrikaans-speaking populations. The Xhosa first language-speaking learners were either in English-or Afrikaans-speaking classes, since no predominately Xhosa speaking schools were selected during randomisation.
Knowledge and attitudes in relation to nutrition and physical activity Table IV shows the scores for the scales that measured the constructs relating to knowledge, self-efficacy and barriers to participation in physical activity and healthy eating. As there was a significant difference between the socio-economic status of learners in the two groups ( Table   Table III III), with the active schools having a higher status, the key nutritional and physical activity outcomes were adjusted for socio-economic status. The adjusted results are shown in Table IV .
There was no difference in knowledge in relation to physical activity or nutrition between active and non-participating schools. Perceived social support for the adoption of healthy nutrition was significantly higher in the non-participating schools. There was also no significant difference between active and non-participating schools in terms of selfefficacy in relation to healthy eating or to perceived barriers to healthy eating. Perceived barriers to physical activity were significantly lower in the active schools (p-value < 0.01), and physical activity self-efficacy was higher (p-value < 0.02) in the active schools. 
Nutrition and physical activity behaviours
Discussion
The study demonstrated that a small but significant improvement took place with regard to eating vegetables and taking lunch boxes to school in the active schools. These improvements were not explained by differences in perceived barriers, self-efficacy or knowledge in relation to nutrition and physical activity, which were not different between the groups. Improvements were also not explained by perceived social support, which was actually significantly higher in the control group. The latter was unexpected, considering the provision of parent talks at the active schools. The finding of higher perceived social support in the control group could be explained by feeding schemes at the schools or within the communities, and by the fact that the parents of these children were unable to afford luxury foods, and therefore provided bread and cooked foods more regularly at home. However, as these two outcomes (eating vegetables and taking lunch boxes to school) were not adjusted for socio-economic status, they may be difficult to interpret.
The study by Fahlam et al, in which trained individuals were employed to deliver the Michigan Model Nutritional Curriculum, revealed that the intervention group was significantly more likely to eat fruit and vegetables, and less likely to eat junk food, than the control group. 24 The Planet Health study was also successful in shaping dietary habits in participants. 25 The intervention led to reduced television hours in girls and boys and an increase in the consumption of fruit and vegetables. It also resulted in a smaller increment in total energy intake in the girls. It was suggested that lack of an intervention effect among the boys might have been owing to different causal factors between boys and girls, and the fact that girls tend to be more attuned to issues of diet and activity, although there is little published scientific evidence to support this hypothesis.
Greater emphasis was placed on behaviour in relation to nutrition in the MTDP, and less focus on that in relation to physical activity. Nevertheless, there appears to have been a more significant impact with regard to the physical activity component. Groups displayed no clear difference in selfreported physical activity or sedentary behaviour. However, there was a significant difference between the groups in terms of fewer perceived barriers and higher self-efficacy in the active group in this regard. A possible explanation for this is that exposure to the MTDP programme encouraged active schools to change their emphasis on physical activity, thereby making it more accessible and potentially easier to do. This is a positive finding for the MTDP. Similar changes were found in another South African study of primary schoolchildren. 26 However, this may not translate into increased physical activity or decreased sedentary behaviour.
The need for comprehensive school-based intervention is underscored by Salmon and King. 27 They concluded that interventions that incorporated school-and family-based components could be more successful in increasing at least some elements of children's physical activity. The Kiel Obesity Prevention Study (KOPS) study in Germany showed that intervention resulted in a reduced cumulative four-year incidence in overweight, although only in those children from families with a high socio-economic status. 28 Our study also demonstrated that schools that had implemented the intervention programme (active schools) had a higher socio-economic status. This could be because of several factors. For example, these schools might have had better administration, a more progressive approach, have been more learner-centred, or simply had better access to resources.
Strengths and limitations of the study
The study demonstrated a number of key strengths. The most important of these was the use of a measuring instrument that was child-friendly. The pictorial nature of some of the items facilitated easy administration and scoring. Clarity of comprehension was enhanced, resulting in fewer respondents becoming frustrated with the process. The other strengths of the study were that it was a reasonable sample size and the HealthKick questionnaire was developed by experts in the field. The low error rate may have been owing to the standard protocol for data entry and cross-checking. However, although the psychometric properties of the scales used during the study were tested using item analysis, no formal validity or reliability data exist for these scales.
The lack of a pre-test baseline makes it difficult to account for the way in which the groups may have differed at baseline, and the extent to which they may have changed. This limitation in the design was owing to a request for an evaluation after the programme having already been implemented, and was therefore unavoidable. Clearly the groups differed in terms of socio-economic status. This was particularly important if recent literature on the close connection between socio-economic status and nutritional habits is taken into account.
14 It was not possible to adjust for socio-economic status with the behavioural outcomes.
Recommendations for future research
Future research into the availability and accessibility of healthy food as determinants of behaviour relating to eating well and participating in physical activity in South African settings is urgently required so that programmes to promote healthy lifestyles in children can be developed and implemented. Any intervention programmes initiated at schools should at least include nutrition and physical activity, and evaluations should include a pre-and post-test design.
A more in-depth study, such as a pragmatic, clustered randomised controlled trial, is required to comprehensively evaluate the effectiveness of the MTDP. Such a study should also develop and properly validate the tools that were used to measure key variables and outcomes. Future research should also use mixed methods to evaluate the qualitative process, as well as quantitative outcomes. Other aspects that could be included in future evaluations include intervention fidelity, the influence of the environment (school, home and recreational), and policy relating to healthy lifestyles and school curricula, with an emphasis on healthy nutrition and regular and compulsory participation in physical activity and sports programmes.
Conclusion
While this study did not show that the MTDP had a substantial impact on activity outcomes pertaining to nutrition and physical activity for learners, it resulted in a small difference in terms of healthy eating behaviour, and there were lower perceived barriers and increased self-efficacy in relation to participating in physical activity. Further research is needed in order to attribute these affects to the programme. However, the preliminary results were favourable.
